
VOI. 5 0 . ]  PICRITE AND XS$0CI~kTED ROCKS AT BAI~NTOI~, 39 

4. On a PIC~ITE and OT]~ER ASSOClAT]~I) I~OCKS at. BARNT0~I, near 
E , I ~ v ~ .  :By HORACE W. Mo~cx~o~, Esq., F.L.S., F.G.S. 
(Read December 6th, 1893.) 

T~E Barnton Branch of the Caledonian Railway leaves tha~ Com- 
pany's Edinburgh and Leith line immediately north of Craigleith 
Station, opposite to Sir James Maitland's great Craigleith Quarry. 
The Barnton line lies almost entirely on Sir James's property, and 
I have to thank him for assistance in collecting the facts I now 
record. On our last visit to the locality we first inspected a trial pit, 
east of the old railway and close to it, a little north of Craig'leith 
Quarry. The section was as follows : ~  

1. Surface-bed, with a few large boulders. 
2. Thinly-bedded sandstone, about 12 feet. 
3. Shaly beds, with an easterly dip of 1 in 4. 

The first cutting on the new line is abou~ ~ mile from the 
junction at Craigleith. I t  is 19 feet deep and entirely in Boulder 
Clay. At from 3 to 4 feet below the top of the cutting there is a 
remarkably even line of very large boulders, and in one place I noted 
below them a patch of yellow sand 2 feet thick. The rest of the 
sides of the cutting is formed of black clay, full of small stones. 

More Boulder Clay is shown between House o' Hill and Drylaw, 
but  i t  is not  till  we reach Barnton Park that  we find a section 
showing the solid geology. In  the first cutting in the park the 
beds of the Calciferous Sandstone Series are seen dipping westward 
at an angle of about 30 ~ and as I began my examination at the 
eastern end they are here described in ascending order. 

Diagram-Section on the l~arnton Rai lway in .Barnton Parle.. 

1.0 9 8  7 6 ~ , ~ a  ~ 1 

11. Dolerite. 
10. Picrite, through which 

run veins of basalt. 
9. Indurated shale. 
8. Igneous rock. 
7. Ir~durated shale or 

calm. ~ 

6. Igneous rock, 1 foot 
(mica-porphyrite). 

5. Indurated shale. 
4. Igneous rock, 12 feet 

(miea-porphyrite). 

3. Indurated shale. 
2. Black shale, with 

veins of calcite, 
1. Thinly-bedded sand- 

stone. 

Much of the shale of beds 3, 5, and 7 is of a whitish colour and 
very hard, of the kind locally termed ' camstone '  or ' calm.' A 
similar rock is, I believe, quarried in Corstorphine Hill. 

Associated with this shale are some beds of igneous rock. Micro- 
sections have been made from bed l~o. 4 and from bed i~o. 6. 
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They are very similar one to another. There are a few porphyritic 
crystals of a green mineral which may to some extent replace olivine ; 
but I th ink that  in most cases iV more probably replaces augite, 
The shape of the crystals is not quite that  of olivine, and in tile 
slide from bed 51o. 4 there are one or two crystals not so much 
altered as the rest, and one of them seems to extinguish at an 
angle of about 45 ~ and is, I think, certainly augite. Perhaps some 
of these green crystals, especially some of those in the slide from bed 
:No. 6, may be alteration-products alter bastite. Some of them 
are bordered with small flakes of brown mica (no doubt secondary), 
and there is a great deal of brown mica in the groundmass, the 
flakes of which are minute in bed 51o. 6, while in bed :No. 4 they 
are often 0"006 inch long. There are some small crystals of augite, 
and a great deal of very much altered plagioclase-felspar in small 
lath-shaped crystals. Many zeolites occur all over the section~ 
and there are a few crystals which I think may be epidote. 

At  one spot in the micro-section from bed :No. 6 there is a very 
pretty group of zeolites at the base of the igneous rock, where it 
rested on the shale of bed No. 5. I t  is not very easy to name this 
rock. Perhaps ' mica-porphyrite ' is the most appropriate appellation, 
although the rock can scarcely be said to contain porphyritic fclspar: 
i t  is somewhat nearly allied to kersantite. The mica-porphyrite 
lies very evenly between the beds of stratified rocks, but the great 
induration of the shales above and below it shows that  it is probably 
intrusive. 

[When I sent this paper to the Society I was not aware that the 
cutting had already been described by Mr. John Henderson and 
Mr. J. G. Goodchild2 The former of these authors mentions the 
igneous rock which I have called mica-porphyrite as ' intrusive 
greenstone.' The picrite and overlying basalt he describes as a mass 
of greenstone dipping conformably with the shales, and having an 
apparent bedding and dip to the west. This apparent bedding, due 
to planes of jointing, is very marked. Mr. Goodchild points oat 
that  a portion of this mass of greenstone is picritc : he does not 
deal with the mica-porphyrite.] 

The picrite is No. 10 of the section (see p. 39), and it forms the 
sides of the cutting for some distance. The greater portion is soft 
and granular, but ]lard parts may be found here and there. The 
planes of jointing are fairly parallel to the stratification of the shales, 
etc., which underlie it. 

Under the microscope it is seen to be composed o f : -  
(1) Ser pentinized olivine, in more or less rounded grains of very 

different diameters--one of medium size measures 0"08 • 0'04 inch. 
The olivine has been altered into a mineral of a brill iant yellow 
colour, with a somewhat parallel fibrous structure, and round the 
edges of the grains a further alteration into a bluish-green and more 
markedly fibrous mineral has taken place. This mineral is dichroie, 
changing from bluish-green to yellow. Sometimes, especially 

1 Trans. Geol. See. Edinb. vol. vi. part v. (1893) pp. 297, 301. 
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among the smaller grains, the whole or nearly t.he whole grain has 
been changed into the green mineral. The extinction-angle of these 
minerals may be a litt.le oblique, but of that  I am not quite sure. 
In any case there can be no doubt that  they are alteration-products 
of olivine. Most of the grains contain scattered specks of iron 
oxide. 

(2) Auffite of a light pink colour, in grains of most irregular 
shapes, fairly well preserved and sometimes more than ~v inch in 
length. The larger grains contain enclosures of the altered olivine, 
microliths, etc. 

(3) Felspar. A very few lath-shaped crystals; the largest mea- 
sures 0-04 x 0"0075 inch. 

(4) Mica in flakes, of which one of an average size measures 
0'015 • inch. They are orange and yellow-brown in colour, 
and are dichroic. 

(5) Iron Oxide, in grains and granules down to fine dust, 
scattered through the altered olivine. I t  does not occur in the 
augite, except in connexion with altered olivine-enclosures. 

There is in places much interstitial matter  of a turbid white 
appearance, which may be, at. least in part, altered felspar. 

In  pl. xxvii, of the '~qinSralogie Micrographique' of MM. Fouqud 
and Michel-Ldvy a micro-sect.ion is figured of a rock in which 
alteration has taken place, somewhat like the alteration of the 
olivine in the Barnt.on picrite. The cryst.als in the ]~rench rock 
are, however, more regular and clearly defined than the cryst.als of 
altered olivine in t.he Barnton rock--which are not unlike t.he 
serpent.inous pseudomorphs after olivine in the micro-section of the 
]Kenheniot picrite figured by ~Ir. Teall. 1 

In  one illustration of the Inchcolm picrite by the same author ~ 
a crystal is shown, surrounded by small flakes of hornblende, which 
is not. unlike the green crystals in bed INo. 6 of the sect.ion here 
described, in which, however, the peripheral mineral is brown 
mica. I t  will be remembered that  the island of Inchcolm lies in 
the Fir th of Fol~h, 4~ miles north of the Barnt.on railway-cutting. 

I submitted a micro-section from the Barnt.on picrite to 1)rof. 
Bonney, F.R.S., and he has very kindly furnished me with the fol- 
lowing remarks on its affinities with other picrites : - - "  The change 
of the olivine here exhibited is not the one so usually seen. I t  is 
more regular, more uniform, and more analogous to t.he change of 
the enst.atite-group. ~ e  have it. in the Porthlisky picrite, the 
Menheniot picrite (but here are some other peculiarities in tile net- 
work of microliths), t.races of a similar structure in the Duporth 
rock (here, however, I suspect an altered bastite), also in a pierite 
boulder from near Liskeard (possibly connected originally with 
Menheniot). I have, however, seen it  in some true serpent.ines. 

" The Barnton rock comes in rfiany respects very near to the 

l , Brit,. Petrogr.,' 1888, pl. it. fig, 2. 
2 ibid. pl. vii. fig. i. 
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picrite of Inchcolm, but the lat ter  rock is less altered) I have, 
however, in my collection specimens which show more complete 
change and so approximate more closely. After looking through 
a considerable number of specimens of picrite in my collection I 
have no hesitation in saying (1) that  the Barnton rock is a genuine 
picrite; (2) that it is most probably an offshoot fl-om the same 
magma as tha t  which supplied the Inchcolm rock. I t  differs from 
the :Bathgate rock."" 

Through the bed of pierite run veins of a very different 
character. The vein-rock is holocrystalline and consists of : - -  

(1) Augite, well preserved, white, brown, and pinkish in colour, 
in large crystals. 

(2) Plagioclase-fdspar, in large crystals showing twin-striation. 
Originally the plagioclase formed a large proportion of the 
rock, but it is now to a great extent changed into a turbid 
white mineral. 

(3) A greenish-yellow, secondary mineral, which has scarcely the 
shape of olivine--it  may be bastite, but  is not unlike the 
green mineral found in beds Nos. 4 and 6 (mica-porphyrite), 
and possibly it may be a peculiar variety of augite. 

(4) There are several brown and greenish dichroic crystals. Some 
of these are apparently mica, some are hornblende. About 
others I feel considerable doubt--possibly they may be an 
actino]ite. 

(5) Iron oxide is fairly abundant. 
(6) Zeolites occur, as in the rock of bed :No. 6. 

Mr. John Henderson described one of these veins, probably the 
same as that  from which I brought away a specimen, as a vein or 
thin dyke cutting the ' t r ap '  and passing obliquely from below to 
the surface. ~ Mr. Goodchild considers them to be segregation-veins. 
Perhaps they may be described as dolerite, more especially as they 
bear a strong resemblance to the igneous rocks of :No. 11, which 
overlies the picrite and is certainly an ophitic dolerite. 

A reference to the Geological Survey Map (Sheet 32, Scotland) 
will show that  the Corstorphine Hill mass of igneous rock projects 
northward towards the Forth, and the cutting which I am de- 
scribing is situated nearly at  the northernmost end of the patch 
mapped. Accounts of the igneous rock of Corstorphine Hill are given 
by Mr. Allport and :Mr. Teall,* and their descriptions agree well 
with a micro-section cut from a specimen which I obtained in Sir 
James Maitland's large quarry, south of the Queensferry :Road, 

1 See k. Geikie, Trans. Roy. See. Edinb. vol. x.xix. (1879) p. 507; also 
Teall, op. ~u2ra eit. 

2 A. Geikie, op. supra cir. 
8 Trans. Geol. Soc. Edinb. vol. vi. part v. (1893) p. _099. 
4 Quart. Journ. Geol. 8oc. vol. xxx. (1874) pp. 557-558; 'Brit. Petrogr.,' 

1888, p. 190. 
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and about 21 furlongs from the 'picrite '-cutting on the Barnton 
Railway. 

My Corstorphine Hill specimen resembles to a certain extent the 
specimen from the vein running through the picrite which has just 
been described. In  both cases there are augite-crystals particularly 
well preserved, and in both the felspar is largely replaced by some 
other mineral; but whereas in my railway-cutting micro-section 
some felspar-crystals are seen showing twin-striation very clealdy, 
there is not one in the Corstorphine Hill micro-section--so complete 
is the alteration of the felspar in that rock. Mr. Allport, however, 
mentions that in micro-sections from some parts of Corstorphine 
Hill a little plagioclase is preserved. The brown diehroic mineral 
of the rock from the railway-cutting seems absent from the Cor- 
storphine ]=Jill specimen. I am not certain as to pseudomorphs 
after olivine in the railway-cutting specimen, but they undoubtedly 
occur at Corstorphine Hill ; and there are some pale-green aggregates 
of a fibrous or radial structure, forming plates into which the felspar- 
crystals penetrate as in an ophitic dolerite. Probably they represent 
a pyroxene, now replaced by actinolite and serpentine. 

The remaining cutt in~ on the Barnton Railway showed Boulder 
Clay, the boulders being few, but large. 

In conclusion, I must express my indebtedness to Prof. Bonney 
for kindly looking at the micro-sections and for assistance generally. 
t ie  allows me to say that he agrees with the determination of the 
minerals mentioned in this paper. 

])ISCUSSION~ 

Sir JA~ES 2t]:AITLAND said that he had on several occasions visited 
the section described, and had seen the paper from which some 
extracts had just been read. The ' calm' or indurated shale in 
connexion with the intrusive igneous rocks at ]3arnton was very 
like that which occurred to a depth of 36 feet in a similar relation 
to the basalts of Sauchie (Stirling). Other things of interest were 
found in the Barnton cutting: for instance, a heap of recent sea- 
shells was cut through about the 170-feet level, the same level as 
that of the large boulders resting on patches of sand described in 
the paper ; and a short distance west of Barnton he had found good 
oil-shale forming practically the top of the solid geology, and covered 
with over 100"feet of alluvium. The six-inch map hung on the 
screen was an old one, and did not show an intrusive sheet of basalt 
to the east and north of Craigleith, which separates that famous 
quarry from an excellent bed of building-stone proved during the 
last month to a depth of 45 feet. 
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